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Tobacco Use in South Africans during 1998:
the First Demographic and Health Survey
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Ria Laubscherc and Yussuf Saloojeed
Objective To determine smoking patterns in South Africa,
and to identify groups requiring culturally appropriate smok-
ing cessation programmes.
Methods A random sample of 13 826 people (415 years),
was interviewed to identify tobacco use patterns and
respiratory symptoms. Peak expiratory flow rates were
measured. Multinomial regression analyses identified socio-
demographic factors related to tobacco use, and the latter’s
association with respiratory conditions.
Results In 1998, 24.6% adults (44.2% of males and 11.0%
of females) smoked regularly. Coloured women had a higher
rate (39%) than African women (5.4%). About 24% of the
regular smokers had attempted to quit, with only 9.9%
succeeding. African women (13.2%) used smokeless to-
bacco more frequently than others. Of the nonsmokers 28%
and 19% were exposed to environmental tobacco smoke in
their homes and workplaces, respectively. The regression
analysis showed that the demographic characteristics of light
smokers (1–14 tobacco equivalents per day) and heavy
smokers ( 15 tobacco equivalents per day) differed. Light
smoking occurred significantly more frequently in the
poorest, least educated and urban people. The relative risk
for light smoking was 18 in Coloured women compared with
African women. Heavy smoking occurred most frequently in
the highest educated group. A dose–response was observed
between the amount smoked and the presence of respiratory
diseases.
Conclusions Smoking in South Africa is decreasing and
should continue with the recently passed tobacco control
legislation. Culturally appropriate tobacco cessation pro-
grammes for the identified target groups need to be
developed. J Cardiovasc Risk 9 : 161–170 c 2002
Lippincott Williams & Wilkins.
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Introduction
The increase in tobacco consumption in South Africa
that began in the 1960s appears to have peaked in the
last decade of the twentieth century. In 1992, Martin
et al. [1] reported that 31.5% of South Africans 18 years
and older smoked. This figure increased to 34% in
1995, as recorded by Reddy et al. [2]. In contrast,
tobacco consumption declined continuously between
1991 and 1997. The Tobacco Board reported that
annual tobacco consumption dropped by 21.6% from
43.6 to 34.2 million kg of tobacco leaf during this
period [3].
The decrease in tobacco consumption is not surprising,
as tobacco control initiatives have been growing in
South Africa, especially since 1994 when the new
postapartheid government came into power. In 1993,
the first Tobacco Products Control Act was passed,
and in 1999 President Mandela signed the Tobacco
Products Control Amendment Act. The act protects
children and adolescents from multimillion-
Rand marketing campaigns by banning advertising
and promotions. It also ensures the rights of
nonsmokers to a clean environment, unpolluted by
tobacco smoke.
The monitoring of the tobacco use pattern in South
Africa is necessary to assess the effectiveness of the
new legislation, as well as to verify the reported
decrease in tobacco product sales. Questions on
tobacco use were, therefore, included in South Africa’s
first Demographic and Health Survey (SADHS) that
was conducted by the Department of Health as part of
its emerging health information system [4]. This
provided data on a geographically representative
random sample of all people in South Africa and their
pattern of tobacco use. This paper describes these
data.
Methods
Sample design and study population
The SADHS was a national household survey providing
cross-sectional data on a representative sample of the
total noninstitutionalized population of South Africa.
The two-stage sample used the 1996 census data as a
sample-frame. The first stage consisted of selecting
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census enumeration areas (EAs) with the probability
proportional to size, stratified into urban and nonurban
areas of the nine provinces. The second stage involved
a systematic sample of 10 visiting points in the
selected urban EAs and 20 visiting points in the
selected nonurban EAs. For inclusion in the adult
health survey, all adults, 15 years and older, who were
usual residents of every second household were
selected.
Participants classified themselves into one of the
four previously defined official South African popula-
tion groups. Africans are blacks whose place of origin is
the African continent; whites are Caucasians with
European ancestry; Coloureds, a uniquely defined
South African group, are of mixed Khoi, San, Malay,
European and African ancestry; while Asian/Indian
defines those descendants from East Asia and the
Indian subcontinent primarily. The South African
population comprises 77% of Africans, 11% of whites,
9% of Coloureds and 3% of Asians/Indians. Fifty-four
percent lived in urban areas according to the 1996
Census [5].
Data collection
The questionnaires and clinical measurements were
completed between January and September 1998 by
trained, standardized fieldworkers. Questionnaires
were translated into all the official South African
languages. Data on participants’ smoking patterns were
collected, using a standard questionnaire recom-
mended by the World Health Organization (WHO)
to monitor the tobacco epidemic [6]. Participants were
also asked their opinions on the health effects of
tobacco use and their exposure to environmental
tobacco smoke. Data on the symptomatology of chronic
bronchitis were based on a series of four standardized
questions on chronic productive coughing. Airflow
limitation (asthma) was recorded using four standar-
dized questions on wheezing and chest tightness.
Further demographic information, such as age, educa-
tion level and ownership of durable goods was
recorded. The fieldworkers assessed peak expiratory
flow rate on each participant at their home by means of
a Tru-Zone peak flow meter of the Trudell Medical
International Company. Daily standard cleaning proce-
dures were done, and a disposable mouthpiece was
used.
Classification and statistical analyses of the data
Descriptive statistics were calculated with SAS version
8 [7] using the weighting based on the sample design
and the response rate. Data are not reported for
subgroups with fewer than 30 persons. Age-standar-
dized prevalence rates were calculated based on the
world standard population [8] in order to compare the
different groups and facilitate international compar-
ison. The standard errors were calculated using the
Taylor expansion method to estimate the sampling
errors of estimators based on the complex sample
design. This method obtains a linear approximation for
the estimator and then uses the variance estimate for
this approximation to estimate the variance of the
estimate itself [9,10].
Tobacco use
Regular smokers were those people who reported
that they currently smoke daily or occasionally. Adults
who responded as having previously smoked daily but
did not smoke at all at the time of the interview were
classified as ex-smokers (quitters). Adults who smoked
every day at the time of the interview were classified
daily smokers. The group of daily smokers was sub-
divided into light (1–14 tobacco equivalents per day)
and heavy ( 15 tobacco equivalents per day) daily
smokers. One tobacco equivalent was calculated as
one manufactured cigarette (1 g), one hand-rolled
cigarette (1 g), one pipe smoked (1 g; given the
wide variation of pipe sizes it was decided to use a
conservative estimate of the amount of tobacco
smoked in pipes), one cigar, cheroot or cigarillo.
Adult daily smokers who only smoked occasionally
at the time of the interview were included in the
daily light-smoking category. Nonsmokers are adults
who had never smoked tobacco but may have used
smokeless tobacco. Users of smokeless tobacco or
snuffers included adults who had never smoked
tobacco products but had used snuff or chewed
tobacco. Adults who had never smoked used snuff or
chewed tobacco were referred to as never having been
exposed to tobacco products. Lifetime exposure to
tobacco is estimated in pack years by multiplying the
average number of cigarettes smoked per day divided
by 20 and multiplied by the duration of smoking years.
This is based on the assumption that there are 20
cigarettes in one packet. The overall design effect for
current smoking was found to be 1.1 for men and 1.5
for women.
Asset index
Poverty was defined in terms of assets present in
participants’ homes. The ownership of a number of
consumer items (durable goods), dwelling character-
istics, such as wall and flooring material, and the source
of drinking water and toilet facilities were recorded.
Factor analysis was carried out on these, and an asset
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index [11] was constructed from 14 items that had a
loading greater than 0.5.
Logistic regression analysis
A multinomial logistic regression calculated the
relative risk ratios and 95% confidence intervals for
daily light and heavy smoking in relation to several
factors. Taking into account the survey design, the
survey set option in the STATA statistical package was
used [12]. The three smoking categories included in
the model were (1) never smoked daily (reference
group), (2) daily light smokers and (3) daily heavy
smokers. Quitters were excluded from this analysis,
which accounted for 544 men and 856 women.
Relative risk ratios and 95% confidence intervals were
calculated, separately for men and women, for age
categories (15–24 [reference group], 25–34, 35–44,
45–54, 55–64, 4 65 years), place of residence (urban
[reference group], rural), income level using the asset
index (poorest [reference] group, followed by second
poorest, middle, fourth poorest and richest groups),
level of education (none [reference group], primary,
secondary, tertiary) and population group (African
[reference group], Coloured, white, Asian).
Logistic regression analysis calculated adjusted odds
ratios and 95% confidence intervals for smoking and
each of the three markers of lung disease separately:
1. The chronic bronchitis symptom complex, defined by
chronic cough with phlegm every day for at least 3
months a year, for at least two successive years.
2. Reversible airflow limitation (asthma), defined by
wheezing/tight chest with breathlessness in the past
year associated with sleep interruption by wheezing/
tight chest or by coughing.
3. Abnormal peak flow, identified when the observed
value was more than two standard deviations lower
than those for a healthy population adjusted for the
age, sex, weight and height of the respondent [4].
The above categories were used, while adjusting
for sex, age, an urban or rural setting, income
level, level of education and population group.
Quitters were included as a category in these models.
Standard values for peak expiratory flow rate were
calculated based on the symptomatic, nonsmoking
subsample [4].
Ethical considerations
The Ethical Committee of the South African Medical
Research Council approved the protocol of the study.
Informed consent to participate was obtained.
Results
From the eligible households, 13 826 people partici-
pated in the survey, an overall response rate of 89%.
Table 1 includes the composition of the study
population by age decile, population group and gender
(5753 men and 8073 women).
Table 1 also shows the age-specific tobacco
use patterns in South Africa by population group
during 1998. The highest current smoking prevalence
rates in men occur between the ages of 25 and
44 years, while in women the highest rates are
achieved between the ages of 35 and 54 years. Men
have about four times higher rates than women. The
highest smoking prevalence rate for men, 75.3%, and
for women, 49.5%, was recorded for Coloured people
aged 35–44 years. In contrast, the use of smokeless
tobacco, which predominantly occurred in African and
Coloured women, increased with each age group, to
peak at 28.9% and 9.7% in the respective groups of
women older than 64 years. The overall quitting rate
for men and women was 8.2% and 10.4%, respectively.
Even in the youngest group (15–24 years) quitting
occurred most frequently among whites, with rates of
8.7% and 4.2% in these young women and men,
respectively.
Table 2 provides age-standardized prevalence rates for
men and women of the different population groups,
who smoked regularly, attempted and succeeded to
quit, were exposed to environmental tobacco smoke in
the home and the work environment, and used
smokeless tobacco. The prevalence rates were age-
standardized against a world population to allow
intergroup comparisons.
The highest regular smoking prevalence rates for men
were found in Coloured (57%) and Asian (55%) groups,
while white men reported the highest quitting rate
(21%). For women the Coloured group (39%) had the
highest smoking prevalence rate, while only 5.4% of
the African women smoked regularly. Of interest is a
similar quitting rate for the African, Coloured and
white women. Many women, particularly African
women (13%) reported using smokeless tobacco
whereas men seldom reported this habit.
The exposure to environmental tobacco smoke among
people who never use tobacco products was high, with
23.2% and 30.5% of nonusing men and women thus
exposed, respectively. As seen in Table 2 it is
particularly the nonsmoking Coloured women who
suffer this fate. Of the total working population 29.3%
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of men and 12.4% of women work in a smoke-filled
environment.
Table 3 shows the number of cigarettes smoked by
daily cigarette smokers, the age at which they started
smoking, the duration of their exposure to this habit,
and an estimated exposure in pack years. White men
and women who smoke daily had the overall highest
exposure and the African men and women had the
lowest exposure. Coloured and white men start
smoking earlier than African and Asian men, while
African and Asian women are older when they start
smoking.
An analysis of the uptake of smoking in young
participants showed a dramatic increase every year
Table 1 Reported prevalence rate of tobacco use patterns among adults, South Africa, 1998 (N ¼ 13 826)
Age groups in years Men (%) Women (%)
15–24 25–34 35–44 45–54 55–64 65 Total 15–24 25–34 35–44 45–54 55–64  65 Total
Total N¼ 1 844 1 091 1 016 715 529 558 5 753 2 102 1 634 1 396 1 088 938 915 8 073
% Current regular
smoker
24.4 53.1 58.7 47.4 46.9 38.5 42.3 5.6 9.7 16.1 17.2 10.7 7.6 10.7
% Current daily
smokers
20.0 45.1 51.1 44.3 39.9 35.4 36.7 4.7 8.5 14.6 15.3 9.3 6.6 9.4
% Ever smoked
daily
23.7 54.8 61.3 61.2 61.0 62.0 48.0 7.6 15.8 26.4 30.7 28.6 30.2 20.6
% Quitters* 1.9 5.0 6.4 14.8 15.1 25.2 8.2 2.6 6.5 10.8 14.2 18.3 23.2 10.4
% Users of
smokeless tobacco
0.4 0.1 0.4 2.1 1.6 3.2 0.9 2.8 7.0 9.8 13.5 16.3 22.9 10.2
African N¼ 1 493 809 737 480 359 405 4 283 1 709 1 256 1 022 773 712 701 6 173
% Current regular
smokers
21.6 52.2 56.8 44.3 49.2 37.7 40.0 1.3 3.3 9.3 11.2 4.8 5.0 5.3
% Current daily
smokers
17.4 43.0 48.3 41.2 40.4 33.7 33.9 0.6 2.7 8.0 10.0 4.2 3.7 4.2
% Ever smoked
daily
21.0 52.9 57.5 54.2 58.9 54.6 43.4 2.7 9.5 20.1 26.1 21.9 29.4 15.0
% Quitters* 1.7 4.6 5.2 11.1 11.1 19.0 6.2 2.2 6.6 11.0 15.7 17.3 25.0 10.3
% Users of
smokeless tobacco
0.2 0 0.5 2.5 2.1 4.3 1.0 3.2 8.6 12.7 18.8 21.6 28.9 12.6
Coloured N¼ 207 158 154 103 80 70 772 224 227 197 161 102 97 1 008
% Current regular
smokers
37.1 60.7 75.3 63.6 54.3 58.4 57.0 27.0 44.1 49.5 43.9 41.4 28.1 40.0
% Current daily
smokers
33.9 58.4 73.6 63.3 51.6 57.9 54.9 25.2 41.1 47.3 41.9 34.3 27.7 37.3
% Ever smoked
daily
35.0 63.5 85.4 76.6 64.6 73.9 63.2 28.2 50.0 61.3 53.5 57.4 48.2 49.1
% Quitters* 0.8 2.8 10.1 13.2 10.7 16.0 7.2 2.4 6.7 12.6 9.8 16.5 20.4 9.9
% Users of
smokeless tobacco
0.8 0 0 0 0 1.9 0.4 2.4 0.6 2.3 1.3 6.5 9.7 2.9
White N¼ 93 87 85 99 70 66 500 97 97 94 110 113 89 603
% Current regular
smokers
36.9 46.1 47.2 42.1 30.9 27.8 39.0 35.9 34.1 27.5 27.6 22.2 10.3 26.6
% Current daily
smokers
28.3 44.1 39.5 34.8 27.4 25.5 33.4 31.5 29.8 24.5 21.6 20.8 10.0 23.2
% Ever smoked
daily
37.6 58.4 55.6 70.6 70.0 83.8 61.3 43.0 40.4 38.0 40.2 50.3 27.6 40.1
% Quitters* 4.2 13.1 12.3 29.2 39.0 57.2 24.0 8.7 6.3 10.6 14.4 29.0 17.4 14.3
% Users of
smokeless tobacco
2.3 1.2 0 2.5 0 0 1.2 0 2.4 0.2 0 0 0 0.4
Asian N¼ 46 32 39 31 19 16 183 70 56 61 41 35 16 279
% Current regular
smokers
33.3 70.2 62.9 62.9 –K – 54.2 7.9 3.7 1.7 12.9 2.6 – 9.0
% Current daily
smokers
29.6 52.4 54.1 62.9 – – 47.7 3.4 2.0 17.0 12.9 2.6 – 7.6
% Ever smoked
daily
35.5 59.9 67.0 84.4 – – 62.0 6.3 8.0 18.5 12.9 7.9 – 10.5
% Quitters* 4.4 0 4.1 21.5 – – 10.2 1.3 6.0 1.5 0 3.2 – 2.6
% Users of
smokeless tobacco
0 0 0 0 – – 0 0 0 0 0 0 – 0
*Quitters: Those who do not currently smoke daily or occasionally (regularly) but who smoked daily in the past expressed as % of all
participants in that age/sex category.
KSubgroups with fewer than 30 people.
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from 15 to 18 years. For men the regular smoking rates
at ages 15, 16, 17 and 18 were 4.1%, 10.2%, 14.6% and
20%, while for women these rates were 2.4%, 3.2%, 5%
and 9.2% respectively.
The results of the multinomial logistic regression
analyses to identify sociodemographic factors that are
associated with being a daily smoker are shown in
Table 4. The regression analysis is reported separately
for those men and women who are light and heavy
smokers. Significant association between risk for light
smoking and poverty was observed. In the adjusted
model the poorest men (the first quintile of the asset
index) who were light smokers had significantly higher
Table 2 The age-standardized prevalence (world population [8]) of exposure to tobacco in South Africa 1998
% Current regular
smokers (daily
and occasionally)
% Current
daily
smokers
% Ever smoked
daily and
who attempted
quitting
% Quitters % Of nonsmokers
exposure to ETS*
in the home
% Working in a
smoke-filled
environment
% Living with a
smoker
% Users of
smokeless
tobacco>
Total 24.6 21.5 23.7 9.9 28.3 19.3 34.1 6.7
Men 44.2 38.5 32.6 8.8 23.2 29.3 31.4 1.1
Women 11.0 9.7 17.5 10.7 30.5 12.4 36.0 10.6
All Africans 20.4 17.4 20.6 9.4 25.8 15.8 29.6 8.4
African men 42.4 36.2 30.0 7.3 21.0 25.5 27.7 1.2
African women 5.4 4.6 14.2 10.9 27.8 19.3 30.9 13.2
All Coloureds 46.9 44.5 32.7 8.8 54.0 31.4 60.8 1.9
Coloured men 57.0 55.1 33.5 7.6 45.3 40.3 54.3 0.4
Coloured women 38.8 36.2 32.1 9.8 58.8 24.3 65.9 3.1
All Whites 33.3 28.8 38.9 16.2 24.1 29.6 37.7 0.8
White men 39.9 34.3 47.4 20.8 21.8 39.1 33.6 1.2
White women 28.4 24.8 32.6 12.8 25.3 22.5 40.7 0.5
All Asians 26.5 23.1 21.8 5.5 43.1 30.7 42.6 0.2
Asian men 53.9 47.3 43.0 10.2 24.4 48.1 30.3 0.6
Asian women 8.7 7.3 8.1 2.4 47.8 19.4 50.6 0
*ETS: Environmental tobacco smoke.
>Smokeless tobacco: Mostly snuff use with some chewing tobacco.
Table 3 Number smoked, starting age and duration for daily cigarette* smokers (age-standardized against world population [8])
Men Women
Number Mean Standard Error Number Mean Standard Error
Total
Number cigarettes smoked per day 2066 10.2 0.25 768 9.5 0.46
Age when started smoking (years) 2056 19.9 0.17 767 20.5 0.33
Duration of smoking (years) 2056 20.6 0.39 767 19.9 0.68
Pack years** 2056 11.19 0.41 767 9.96 0.74
African
Number cigarettes smoked per day 1388 8.4 0.25 241 6.1 0.41
Age when started smoking (years) 1379 20.6 0.21 240 23.4 0.64
Duration of smoking (years) 1379 19.8 0.46 240 20.1 0.97
Pack years** 1379 8.76 0.40 240 6.15 0.63
Coloured
Number cigarettes smoked per day 421 10.3 0.42 376 8.3 0.50
Age when started smoking (years) 420 18.3 0.34 376 18.8 0.35
Duration of smoking (years) 420 22.9 0.90 376 21.7 1.07
Pack years** 420 11.93 0.59 376 9.63 0.78
White
Number cigarettes smoked per day 165 21.1 0.95 128 16.0 1.03
Age when started smoking (years) 165 17.2 0.28 128 18.6 0.54
Duration of smoking (years) 165 21.8 1.37 128 17.0 1.68
Pack years** 165 25.46 2.41 128 15.86 2.37
Asian
Number cigarettes smoked per day 92 13.2 0.96 23 8.8 0.62
Age when started smoking (years) 92 20.0 0.97 23 26.8 2.16
Duration of smoking (years) 92 21.3 1.50 23 16.7 3.46
Pack years** 92 15.84 1.46 23 7.68 1.88
*Refers to commercial and hand-rolled cigarettes.
**Number of cigarettes smoked per day multiplied by the duration of smoking in years (assumption 1 packet cigarettes ¼ 20 cigarettes).
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prevalence rates than men in other categories, while
the lowest rate was found in men with the highest
asset index. Only the wealthiest (fifth quintile of the
asset index) female light smokers smoked significantly
less than the poorest group. No significant difference
was found between the higher asset index categories
for men and women who were heavy smokers
compared with the poorest group.
The level of education was a strong predictor of daily
smoking. The most educated categories had the lowest
smoking prevalence rates. In general the youngest and
Table 4 Sociodemographic characteristics associated with daily smoking (in light and heavy smoking categories) in adult South Africans
based on multinomial logistic regression
Sociodemographic
characteristics
Relative risk ratio 95% Confidence
interval
P-value estimate Relative risk ratio 95% Confidence
interval
P-value estimate
Light smoking (1–14 tobacco equivalents/day>) N ¼2051** Light smoking (1–14 tobacco equivalents/day>) N ¼ 780**
Men Women
Asset index (Quintiles)
Poorest group 1.00 – – 1.00 – –
Second poorest 0.765 0.598–0.977 0.032* 0.884 0.590–1.324 0.550
Middle group 0.569 0.441–0.734 0.000* 0.989 0.651–1.502 0.958
Fourth poorest 0.613 0.458–0.819 0.001* 0.717 0.438–1.173 0.185
Richest group 0.369 0.253–0.537 0.000* 0.393 0.218–0.708 0.002*
Education
None 1.00 – – 1.00 – –
1–7 years 0.875 0.679–1.128 0.302 0.652 0.479–0.888 0.007*
8–12 years 0.729 0.562–0.946 0.017* 0.257 0.174–0.379 0.000*
4 12 years 0.351 0.228–0.538 0.000* 0.162 0.086–0.306 0.000*
Age
15–24 years 1.00 – – 1.00 – –
25–34 years 3.843 3.110–4.749 0.000* 1.468 1.011–2.133 0.044*
35–44 years 4.935 3.921–6.212 0.000* 2.610 1.794–3.795 0.000*
45–54 years 2.912 2.193–3.866 0.000* 2.538 1.706–3.777 0.000*
55–64 years 3.164 2.359–4.244 0.000* 1.224 0.767–1.951 0.396
65 years 2.756 2.039–3.725 0.000* 0.961 0.594–1.556 0.872
Population group
Africans 1.00 – – 1.00 – –
Coloureds 2.277 1.747–2.967 0.000* 18.344 13.341–25.225 0.000*
Whites 0.836 0.483–1.448 0.523 12.955 7.546–22.241 0.000*
Asians 2.191 1.375–3.489 0.001* 3.203 1.680–6.107 0.000*
Geographic setting
Urban 1.00 – – 1.00 – –
Rural 0.719 0.594–0.870 0.001* 0.526 0.360–0.770 0.001*
Heavy smoking (15 tobacco equivalents/day>) N ¼477** Heavy smoking ( 15 tobacco equivalents/day>) N ¼ 153**
Men Women
Asset index (Quintiles)
Poorest group 1.00 – – 1.00 – –
Second poorest 1.107 0.596–2.057 0.747 0.479 0.108–2.125 0.333
Middle group 0.635 0.334–1.207 0.165 0.727 0.176–3.005 0.659
Fourth poorest 0.861 0.447–1.660 0.655 1.069 0.252–4.542 0.927
Richest group 0.791 0.381–1.642 0.529 0.794 0.178–3.549 0.763
Education
None 1.00 – – 1.00 – –
1–7 years 0.995 0.621–1.592 0.982 0.513 0.207–1.269 0.148
8–12 years 0.818 0.486–1.375 0.447 0.259 0.102–0.660 0.005*
4 12 years 0.415 0.202–0.853 0.017* 0.088 0.029–0.270 0.000*
Age
15–24 years 1.00 – – 1.00 – –
25–34 years 5.804 3.846–8.757 0.000* 2.711 1.216–6.048 0.015*
35–44 years 7.210 4.780–10.874 0.000* 4.662 2.190–9.923 0.000*
45–54 years 6.333 4.071–9.853 0.000* 2.949 1.357–6.412 0.006*
55–64 years 4.567 2.710–7.694 0.000* 2.569 1.148–5.747 0.022*
4 65 years 4.294 2.445–7.541 0.000* 0.684 0.185–2.530 0.569
Population group
Africans 1.00 – – 1.00 – –
Coloureds 3.807 2.586–5.605 0.000* 49.319 21.588–112.673 0.000*
Whites 10.041 5.954–16.932 0.000* 161.460 62.823–414.965 0.000*
Asians 6.173 3.637–10.479 0.000* 3.089 0.810–11.786 0.099
Geographic setting
Urban 1.00 – – 1.00 – –
Rural 0.624 0.418–0.932 0.021* 0.679 0.181–2.550 0.566
>One tobacco equivalent was defined as one manufactured cigarette, one hand-rolled cigarette, one pipe smoked, one cigar, cheroot, or
cigarillo (about 1 g of tobacco).
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oldest age categories smoked significantly less than the
middle-aged groups. Light smokers among men in the
Coloured and Asian population groups had significantly
higher prevalence rates than the men in the African
and white groups. Among female light smokers, the
Coloured women had the highest prevalence rate,
followed by the white women, while the African
women had significantly lower light-smoking preva-
lence rates. For the heavy smokers a markedly different
pattern emerged between the different population
groups where for both men and women the white
group had by far the highest heavy-smoking prevalence
rates. The African men had significantly lower heavy-
smoking prevalence rates than any other group of men,
while the African and Asian women had lower heavy-
smoking prevalence rates than white and Coloured
women. Urban men and women had higher light-
smoking prevalence rates than the rural participants.
With heavy smokers this difference is only significant
in men.
The logistic regression analysis is presented in Table 5.
The same sociodemographic categories were included
as in Table 4, with the addition of the smoking status
(nonsmokers, quitters, light smokers and heavy smo-
kers) of each participant. Three respiratory conditions:
chronic bronchitis, reversible airflow obstruction and
abnormal peak expiratory flow rate were considered as
outcome variables. Tobacco smoking was a risk factor
for all three conditions. Excess risk was associated with
current (all three conditions) and former (asthma only)
use of tobacco, and a dose–response effect was
observed with the highest risk in the heaviest smokers
followed by light smokers and quitters, respectively.
Compared with nonsmokers, heavy smokers had
significantly elevated risk for chronic bronchitis,
reversible airflow and abnormal peak expiratory flow
followed by light smokers, and quitters, respectively.
Discussion
In the SADHS the overall smoking rate of 25.5% found
in 1998 for all South Africans 18 years and older is
considerably lower than the 34% prevalence rate
reported by Reddy et al. in 1996 [2]. A survey
conducted by the South African Advertising Research
Foundation (SAARF, a market research company) also
recorded a reduction in smoking rates in about 14 000
participants. This research found that 28% of the
adults aged 16 years or older were cigarette smokers in
1998 [13]. In 1992, SAARF reported a higher figure of
34% [13].
While the lower smoking prevalence rate in the
SADHS could reflect a true reduction in tobacco use
in South Africa, it is necessary to consider methodo-
Table 5 The association between exposure to tobacco smoke and signs and symptoms of chronic lung conditions based on logistic
regression analyses
Symptoms complex of:
Chronic bronchitis (Excessive
chronic sputum production) (1)
Reversible airflow limitation (Asthma) (2) Abnormal peak expiratory flow rate (3)
Nonsmoker
odds ratio> 1.00 1.00 1.00
Quitter**
odds ratio> 1.339 1.282 1.153
95% CI 0.888–2.021 1.001–1.642 0.814–1.633
P-value 0.164 0.049* 0.421
Light smoker 1–14 tobacco equivalent/day~
odds ratio> 2.021 1.637 1.505
95% CI 1.417–2.884 1.305–2.053 1.119–2.024
P-value 0.000* 0.000* 0.007*
Heavy smoker  15 tobacco equivalent/day~
odds ratio> 2.930 2.244 1.846
95% CI 1.625–5.284 1.643–3.063 1.183–2.882
P-value 0.000* 0.000* 0.007*
(1) Chronic bronchitis is made up by the symptom complex of chronic cough with phlegm every day for at least 3 months a year for at least 2
successive years.
(2) Reversible airflow limitation is made up by the symptom complex of wheezing or tight chest with breathlessness in the past year associated
with sleep interruption by wheezing or tight chest or by coughing.
(3) Abnormal peak flow is defined as a peak flow below two standard deviations of that of a healthy population adjusted for age, gender, height
and weight.
>Odd ratios were adjusted for level of education, asset index, gender, population group, age, urban or rural setting.
*Significant with a P-value r 0.05.
**Quitters are those who do not currently smoke daily or occasionally but smoked regularly in the past.
^One tobacco equivalent was defined as one manufactured cigarette, one hand-rolled cigarette, one pipe smoked, one cigar,cheroot, or
cigarillo (about 1 g of tobacco).
Tobacco use in South Africans during 1998 Steyn et al. 167
logical and other contributing factors that could
influence the observed results. The sampling proce-
dures used in the previous surveys selected one person
per household, while the SADHS studied all adults in
selected households. Therefore, large households will
tend to be overrepresented in this survey, and it could
be anticipated that they tend to be below the average
socioeconomic status. This consideration mitigates to a
higher real smoking prevalence rate than the observed
SADHS smoking prevalence rate, as shown in Table 4,
that the poor light smokers had a higher prevalence
than the wealthier participants. An additional possibi-
lity to explain the observed smoking level could be that
the SADHS sampling frame included a truly repre-
sentative rural component compared with that used in
other studies. This again would suggest a lower true
smoking prevalence rate than observed in the earlier
studies, since the rural people smoked less than the
urban people.
The WHO questionnaire used in this survey relies on
good literacy and numerate skills of the participants.
Many of them had low education levels, which thus led
to a lack of understanding of many of the questions.
Furthermore, the sequence of questions in this
questionnaire appears to be inappropriate for people
with low education levels. The fieldworkers reported
that many respondents lost interest by the time the
vital question on current smoking status, which
appears towards the end, was asked. In future, this
question should be asked at the beginning of the
smoking section.
Despite these methodological reservations, the data
suggest that the tobacco control campaigns that were
conducted during the 1990s have resulted in a
reduction in smoking in South Africa. There was a
very high awareness that smoking is harmful to health.
The health warning messages on tobacco products and
advertisements seem to have been effective in
increasing the public’s knowledge of the risks of
smoking. In 1992, for example, 67% of men and
77.7% of women thought that tobacco use was bad for
their health [1]. This figure increased to 89% and 94%
for men and women, respectively, in the SADHS.
Although people know that smoking is dangerous, most
participants probably underestimate the risks greatly,
and do not appreciate how dangerous tobacco use really
is. Reddy et al. showed that only 25% of participants in
their 1996 survey knew that smoking caused coronary
heart disease [2]. In the United Kingdom, for instance,
each year about 4000 people die from road accidents
and 120 000 are killed by smoking-related diseases, yet
most Britons believe more people die in road accidents
than from smoking. Their perceptions of the harm
caused by smoking are entirely inaccurate.
The logistic regression analyses (Table 4) identified
tobacco users as essentially poor South Africans with
low education levels, living in urban areas. Similar
findings have been recorded for men in other low-
income countries [14] who consistently had higher
smoking prevalence rates than men in middle- and
high-income countries. However, previous studies in
South Africa have suggested that the highest smoking
prevalence rate of smoking was found in middle-
income groups [15]. Data from Tables 3 and 5 show
that for both men and women the heaviest smokers,
who also smoked for the longest period, were the white
population group.
Table 6 compares the South African smoking rates with
those reported by the WHO in other southern African
countries [16]. Few countries in the region have
smoking prevalences from national surveys. Compared
with other countries South Africa reported the second
highest smoking rates for men and women.
The need to maintain the low smoking rates in African
and Asian women in South Africa presents a specific
challenge for tobacco control in the country. African
Table 6 Smoking in Southern Africa [16]
Group studied Year Age group studied Men (%) Women (%) All (%)
South Africa: SADHS* National survey 1998 4 15 years 44.2 11 24.6
Botswana National survey 1988 4 15 years – – 21.0
Lesotho Rural areas 1992 – 38.5 1 –
Swaziland – 1989 Adults 33.0 8 –
Zimbabwe – Early 1990s – 36.0 15 –
Kenya Workforce 1987 – 64.0 7 –
Tanzania Truck drivers 1994 – 32.0 2 –
Zambia Suburban area 1984 4 18 years 39.0 7 –
No smoking prevalence data reported in reference 16 for Mozambique, Namibia or Angola.
*South African Demographic and Health Survey.
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women still have lowest tobacco smoking prevalence
rates, smoked lightly and started smoking at a later age.
This is expected since African women, according to
cultural norms, are prohibited to smoke during their
reproductive years. However, these women reported a
surprisingly high consumption of smokeless tobacco.
Recent studies have shown that, in contrast to the
understanding of the smoking dangers of tobacco,
African women consider the use of smokeless tobacco
as harmless. In fact, some medicinal properties are
ascribed to snuff use (unpublished data, F. Adjani,
Rand Afrikaans University, Johannesburg, South
Africa).
Urbanization poses an additional threat to maintaining
the low-smoking prevalence rates in African women.
Steyn et al. [17] found that the more urbanized African
women started smoking much earlier than those
who had been living in a city for a short time
only. The latter group tended to follow the traditional
pattern of smoking tobacco products only after
menopause. African women particularly need protec-
tion against the marketing ploys used by the tobacco
industry, which promotes smoking as being attractive
behaviour for upward social mobility associated
with development and urbanization. Fortunately, the
1999 amended Tobacco Control Act of South Africa
provides such protection by banning advertising and
sponsorship.
The Coloured and white women have remarkably high
smoking prevalence rates even at young ages, and
consequently many of them smoke during pregnancy.
This was particularly the case among Coloured women
[18], and this group of women consequently experi-
ence high rates of complicated pregnancies with poor
outcomes and compromised babies [19]. Currently
there are no specific tobacco-quitting programmes
available in the public healthcare sector for pregnant
women who smoke.
For white women the highest smoking prevalence rates
were recorded in the 15–24 age group, with more than
a third of these young women smoking regularly. In
fact, they were smoking as frequently as the young
men of the same age group, and more frequently than
the young Coloured women of the same age. This
smoking pattern in young white and Coloured women
holds, in addition to the threat of smoking during
pregnancy, an ongoing threat for developing tobacco-
related diseases on a similar scale to that experienced
in the United States of America. In the USA smoking-
attributable mortality in females aged 35 to 69 years
increased from 5% in 1965 to 31% in 1995. In many
developing countries with high smoking prevalence
rates in women, the lung incidence of cancer has
reached similar levels as breast cancer by the mid-
1980s [20].
The data in Table 5 show that, independent of
the sociodemographic factors, smoking was associated
with abnormally low expiratory peak flow rates,
reversible airflow obstruction (asthma) and chronic
bronchitis (excessive sputum production). Further-
more, a dose–response rate to the exposure of tobacco
smoke was observed for all three respiratory condi-
tions, with the highest risk in the heaviest smokers.
These data confirm the importance of tobacco
smoking resulting in serious pulmonary diseases in
South Africa and emphasize the need to support
smokers to quit to delay the accelerated decline in
lung function compared with those who continue
smoking [21].
Despite the need to quit, the data in Table 2 show that
a large proportion of smokers in this study had
attempted to quit but only a few had succeeded. This
highlights the role of nicotine addiction in keeping
smokers ‘hooked’. The public and private health
services and health professionals need to provide more
support and treatment for smokers who wish to quit.
Currently very few of these services are available in the
country.
An effective tobacco control policy has many elements,
which are discussed in detail in the book edited by
Abedian et al. [22]. South Africa is implementing the
tobacco control legislation that incorporates most of
these elements. Monitoring the implementation of the
regulations of the amended Tobacco Control Act of
1999 must be the major policy consideration to receive
attention.
The data presented in this paper from the SADHS
provides a baseline on which the success of the
implementation of the 1999 legislation can be
monitored in future SADHSs. In addition, the data
have identified specific target groups in the commu-
nity who need culturally appropriate programmes to
help them quit using tobacco products.
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